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Physics answers 1o "why?!" in your daily life
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HOW TO BUILD A UNIVERSE

FROM THE BIG BANG TO THE END OF THE UNIVERSE
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Ordinary Differential Equations
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Exhibitions of Black-hole & Gravitational Wave in Japan (2025-2028)

Concept

Unveiling the Secrets of
Black Holes and

Gravitational Waves Based on the Exhibition in Taiwan
+ Introduction of KAGRA, ALMA(EHT)
+ Latest Contents from LVK, EHT
+ Original Contents from KAGRA, EHT

Cooperations: ;

=17 B ARIEEYIEE National Museum of Natural Science, Taiwan
HIL;F5EANZE National Tsing Hua University, Taiwan

BRAFEI{FZE Master Kang Art Studio

FI7AXA NAOJ National Astronomical Observatory Japan

S KFEFEEAZEA ICRR Institute of Cosmic Ray Research U. Tokyo
KIRTZEKRFE OIT Osaka Institute of Technology

\T

Hisaaki Shinkai (Osaka Inst. Tech.)

00 — :
WiRis22 =Extreme Spacetime hisaaki.shinkai@oit.ac.jp

EPO session at LVK meeting, March 2025 this file = JGW-G2516606 LIGO-G2500748


https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=15959
https://dcc.ligo.org/G2500748

Exhibition Schedule (as of September 2025)

* 2025%7H19H~8 831

@ Osaka Science Museum KERMAZEIFEE https://www.sci-museum.jp/

2025F7H19H~9R87
@ Akashi Municipal Planetarium BBAMIZI KX BIZEEE https://www.am12.jp

2025F7H26H~10H13

@ Sendai Astronomical Observatory Il&MARX & hitps://www.sendai-astro.jp

2026F % Winter
@ Hamagin Space Science Center IIXZEACEDHFEHRFE () hitps://www.yokohar

\

2026F12H~5H8

@ Toyama Science Museum EILUMEIZFEYEE hitp://www.tsm.toyama.toyama.jp

2027FE H 5 F Summer to Fall
@ Ehime Prefectural Science Museum i B8 SR FZEYEE  https://www.i-kahaku.jp

. D D D

2028F12H L D34 H
@ National Museum of Nature and Science EIZRIZFIEYIEE  https://www.kahaku.go.jp
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Saturn Oppositions: 2001 - 2029
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1. ¥BZEFURNHDIAN

) 1.2 YEFELNNN—TD0E

afXF¥JV>vy PZUARTLA
MEmLE=F
(metaphysics = beyond physics)

FICEHN>THENDBZEDTELHW THD
SCEDIRIR) Z#&Z RS

%) =FE%ZIERT %FM

(philosophy)

= _H%) =8ARRZIRSBATF

(natural philosophy)

Aristotle
(BC384-BC322)

HBIEpS
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1. MBREFOWRDDIAN ) 1.2 YEBEEND/N—-T 5%

ERFVU Iy =1 X5 LN{LE
- 57U XItHE
- g —0w I\
1 61E i
BARRKRZHRS BABTFD S 5EHFHEHD
(natural philosophy) =physIcs

A [E] =i H 75

'IDEHE, = Y)iE
TR - 55 A
22, (MODERZEHDEF) M=,
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1. MBZFUWRHDIAN ) 1.2 YEFEHLDIN—T 59E HRIEP6

Kl: BOEFOLHICAR N AYBHBERDTEY

o7 BY NZ

J1% mechanics NZMZ 5L EDK) REE 2T 5DH

T 157 fluid dynamics AR O FE Hj)

2 S1F thermodynamics fim FE SR BN D AZHRIZ DT

y a2 optics HTED & ) ITEERD D

TH ik X electromagnetism BXAPHRDMIT TN, BREEFIZOWT

& 2: ERYHEIH S 0E

o7 BY NZ

B ¥ quantum mechanics BT, R E S 7 uYs
JRFEPE nuclear physics %%, Bt (a3, e o)
SO TYIPE particle physics ik D FZNL - ] DG

R statistical physics B DYED S5 D F\»

e B condenced-matter WP, 77 XA<REOWE

physics
FH O B relativity IRFfEl & 28, B, F8
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1. MIEBEZUHHD AN ) 1.3 THHELIDEE
10: &2 HAED i, DA

% 1.1: HAREDE DHLD T

REX A | KREX  FH RKEX A
1 =100 — 1016 = (IFw) 10 #H; (W)
10=10 -+ 1020 ¥ (d35) 104 HR (ZX)
100=102 H 1024 §F (L x) 10°2  [EEY (T9L »)
1,000 =10 T 102 B (Lx?)) | 10°% [EK (bzHE)
10,000 = 10* K 1032 ¥ (Z29) 1090 AReAfth (Zewp7z)
108 1 1036 I (D A) 1064 AR (S L)
1012 Yk 1040 IE (¥W) 1068 élﬂﬂéiﬁ#& (D xIH7%nd )




1. BEZURHDIAN ) 1.3 THHEVIDEE HRIE RIEYS
108 KE =R EEARE

# 1.3 KRS I 2RTEUEGE

AEX U GE V]

1024 1,000,000,000,000,000,000,000,000 | 2 v % yotta Y

102! 1,000,000,000,000,000,000,000 | ¥ v % zetta 7

1018 1,000,000,000,000,000,000 | =7+ exa E 100 &
1015 1,000,000,000,000,000 | <% peta P 1000 Jk
1012 1,000,000,000,000 T Trillion 1 Jk
107 1,000,000,000 G Billion 10 f&
10° 1,000,000 ' : Million 100 73
10° 1,000 Thousand T
10 100 | ~Z F hecto h Hundred [=]
10 10 | &4 deca da Ten +

1 1 One —
101 0.1 | ¥ deci d Tenth

102 001 | 2+ centi C Hundredth

102 0.001 | =V milli m | Thousandth

10~° 0.000001 | =4 7%W  micro L Millionth

102 0.000000001 | + 7 nano n Billionth

1012 0.000000000001 | ¥ = pico D Trillionth

1015 0.000000000000001 | 7 =&+ femto f

1018 0.000000000000000001 | 7 F atto a

1021 0.000000000000000000001 | ¥ 7 F zepto Z

10— %4 0.000000000000000000000001 | 2 7 yocto y
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NI

RN
ETHORELBRNSRE, H50IiE THE ) 289 O] 25k,
10 DO &) BB Z ) HIRT.

Topic| AEBEXTOIERE
HIBRIZ RGO EH D 2 1 ENPTT1LET 5. MBS KGE TD
PHEEIE, 8L Z 125000 5 km TH 3B, Znz bbb 150000000

km ERT EFAIC W, Z T THEZMES T, EadMifid 5%
HIRTILEICLT, 1.5x10% km (= 1.5x1010 m) &#&T,
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1. YBEZFUWRNHDIAN ) 1.3 THHRELWIDEE

RF - RFZDKES

I R 1%
107 m
100cm &9 5¢&,
BEFOAEX
1079 m

10 x 10° = 10° em = 10* m = 10 km

A EIE p8

34



Hikke& H DERREIL 7

¥IX 3474km

X 6378km

et 388400km

35



1. RZFUWRHDIAEN ) 1.3 THHELVIDEE HEE p7

NZE TOEEEH
|
\\\\\ / _
2
< 1{E5F J7 km >

YR 305km/s
KENSOXIMIRICELSETT, 9 Bhhnd

36



(732

T
| .
| N

ENAXTICIEFELNIDD E&E(T)

Topic FERFIXTODibEE

r—m e rrmm_—m 0

MEVES y Lo THh DL, TuITH EHED,
=, JBEEDRD L E

p, -
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CICWAZ L

Z3R 340 [m/s] x M [s] = EBEE [m]

H < T TOE

3400 m

F [E]
EDENTHA, R£21I1ZHA LI IT,
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1. MEEEFVHEHDIAN ) 1.3 THHEV IO
10:&E2, 2:EZ, 12:EH

1032 108 A Tc5, ROHTA
1234 =1 x 10° +2 x 10* + 3 x 10' +4 x 10"

2L OE 1T TRZIRT. 2A 5 RDHTN
1234 =1 x 2 +1x 2" +1x2°+1x2* +1 x 2¢
1234 = 100110100104,

12 &S 128 A 105, ROHTN
16:E 1682 /S, RDHTA

HEIE p8

39



1. RZFUWRHDIAEN ) 1.3 THHELVIDEE HEE p8
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1. B Z=FUIRODI BN

HEE BaficEr]

F5 "TFERMNL. BEEXZDOHMHDT.
BATEMLWHEDEES Z |

SEH "TSHIEKTAL
PR (EEZD2RL.
FDEHIIEZD4M
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1. B Z=FUIRODI BN

2HE
3HH
4HH
10HH
20HH

30HH

HEE BaficEr]

2l — 9
2% 2 =292%=14
I 2x2=292=28

29 — 512
210 — 1024
219 — 524,288

220 _ 1 048 576 10008 T22g& T 5 &,

229 _ 536, 870, 0192 m

2°0 = 1,073,741, 824

HEE pl
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1. YEZEFUIRDHDI AN

HEE BaficEr]

30HEB 2% =536,870,912

11,811 Kg

S50HEB 2% = 562,949,953, 421, 312

12,334,393 t
456,500,000 t Wik S0k:S=

(201 14)

1O0HHBE 29 =6.3382530011 x 1029

1.3944156603 x 10%° t

HEE p]
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1. B Z=FUIRODI BN

X)) NDOESEM

~

OS54 3 (PAYNDERE : VL OBIRER BSEN?)

TAVATEL LIGD S L, HATHEBIZHE S T RRMINMBELRWI LICFE)I LAY,

o RIDHENZ, £ ¥F (1inch =254 cm)+ 74— (1 foot = 12 inch = 30.48 cm) * ¥—F (1
yard = 3 feet = 0.9144 m) DfhIZ, <A )V (1 mile = 1.61 km) 29, #HDOY A X HEEET L TD
PREED SN o DEALZE .

LI DHALIE, TV A (1 ounce = 28.35 g) £7%7 V F (1 pound = 16 ounce = 453.6 g) Z1# 9.
RS/NEZDRIT I NS DAL,

o MMREDHALIZIE, XAV b (1 pint =473 ml) &1 ¥ (1 gallon = 3.780) DHEALZfEY), E—)b
DHXLITIZ AL v 2, FHAPATV I vyORICETRY, LWw)EETH S,

o ImAElE, B (Celsius, °C) Tld% <, #FEK (Fahrenheit, F) TH D, "EBK= (EFEK —32) x5/9]
TR INS,

o HfktV A XE, AAdDRY472567, 7XUAM - LI —H 4 X (85 x11” (21.6cmx28cm) ) D3ER
Th5.

WINHYHTHEOLN TV AEBEHEMN S (BI 1 m, BEI X kg) &R LT, BAIZIIMERmE D 22\,

LoL, "=A V) OB, BEESTHE 7 XY A TIREIEHN LB TH 5. EEE iz Rt 100km
DR X TR 5 HEHIZ, E%H%@ 60 A WICHYT B, ThE 30 OFRRVBHIUL, 30 0TE
(&b, ATV PAVARETIE 500 w4 vy DT, 8 KL 7%, &\ kKfEDH
£ﬁ§% Eé e _L'/)O)‘/L’ .

o
[l

3'7!).\

J

HEIZE pl9
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1 mile =1.6 km
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1. MBEXCHEHBAAN ) 1.4 FEEENS
ImMOEE (1)

o 1790%
2oVADO v )LIL=E—UR - -
YL—S5=RUIJ=JLH
ERVGNIESEEDNE T Z 1=

» 17924
IO2VABZETPNTI—
KD FFIREBRRZATHADIICUIERE
» 1792FRIERE 1795F FER™

FTUWBX— KLz )N Z@88 9 2B R &ETREZ
DIRSCFFRERDIODDIEEDHD
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http://ja.wikipedia.org/wiki/%E3%83%95%E3%83%A9%E3%83%B3%E3%82%B9
http://ja.wikipedia.org/wiki/%E3%82%B7%E3%83%A3%E3%83%AB%E3%83%AB%EF%BC%9D%E3%83%A2%E3%83%BC%E3%83%AA%E3%82%B9%E3%83%BB%E3%83%89%E3%83%BB%E3%82%BF%E3%83%AC%E3%83%BC%E3%83%A9%E3%83%B3%EF%BC%9D%E3%83%9A%E3%83%AA%E3%82%B4%E3%83%BC%E3%83%AB
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HEIZE pl]
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http://ja.wikipedia.org/wiki/%E3%83%91%E3%83%AA

1. MBZEFURDDIAN ) 1.4 EEEZEAIS BRE pl10

HEERE CDERREILEN BN ?

« BIRD, @ h=1.5[m]DOLZ,
HBMEER K TDEERE x (X7

R h-
T

R

(R+ h)* = R® + 2°

WYt FEFCcofitr o &
+2. HEA=MI OAH %
%22 HWEROYR R L, e h=15mM D&, x=4 km

R = 6380 km. e h=300m D& =, x=60 km
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1. MBZEFURDDEIAN ) 1

4 EEEEZAS

HEERE CDERREILEN BN ?

M 1.5 |

K2 I K, HERPEEZ R=6380km & T35,
S (m) | HPER E TORERE (km)
AD Hif# 1.5
10 fEETE N 30
JH K P& 100
HRXDINIVH A 300
AHALVY) —EER 450
ALy LTE 631
AAA Y ) — S 634
& L TE 3776
IRV A MLTHE 8848

HRE pl10
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1. MEZEFUWRHNDIAN ) 1.4 EEREZEAID

HEFRE CTOREREEIEN S L ?

HRE pl10

H [m] R [km] 2RH sart[2RH] [km] ~ [3Art.2RHA+H"2]
A 1.5 6380 19.14 4.37 4.37
0BT 30 6380
ER 100 6380
BROINLAZ 300 6380
2HA Y — 450 6380
A EILILTE 631 6380 8051.56 89.73 89.73
2HA Y — 634 6380 8089.84 89.94 89.95
S+ 3776 6380
TRLZR 3848 6380
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1. MBEFOWRDDIAN ) 1.4 EEREZEAID




1. MEZEFUWRHDIAN ) 1.4 EEREZEAID

. R L3 610m

- FURIBERT 7T

BTRES 450m

ORES @TPOE:
i | & F450mNEES hEl. MR -AER!
e R Ea-hilL 85, 15 ATE D h =2l
: FOTEPEREL TLDLILHEN T

B-RES 350m
ORES O LA HT7Ie 3T
-Wa RS OHSAMVREZOATICE DL, F
A1 i BB IZJE D5, ERERTATELLR
HRLODSL 27 KEIZIEFHDHT
YauHENAEThITE.

d

|
LAERaask . . . .
b
i .
fﬁ K D
' v

= — \tt\_.
e
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1. MEZEFUWRHNDIAN ) 1.4 EEREZEAID

HRE pl10
IERE COERREILEN BN ?
H [m] R [km] 2RH sart[2RH] [km] ~ [3Art.2RHA+H"2]
A 1.5 6380 19.14 4.37 4.37
0BT 30 6380
ER 100 6380
BRDINLHZ 300 6380
2HA Y — 450 6380
EELILTE 631 6380 8051.56 89.73 89.73
2HA Y — 634 6380 8089.84 89.94 89.95
S+, 3776 6380  48181.76 219.50 219.54
TRLZR 8848 6380
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1. MEBESUBHB AN ) 1.4 EREAD
FEHERE UV TEIRESNZEERELVEA TET UL SRR TEDIDD ?

BEEEAATHL (299km)

=T IUN 5220km s

. % 0 - o
l . ...‘ %‘

X
( R EAE(261km) ;

, 1 y )
| N | ‘4 Q e
. A ( RWBRI#H(198km)

( HRED B AT 203% 1 L1 (322.6km)

Por

AXEERIL(270km)
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1. MEEFURNHDIBN ) 1.4 EEREZEEID

BEHTERE U TEIRSNZEERE L VU A CELTIUMGATET DN ?

4 \\

R #=iE (English) | @EFE (Korean) | *HEFE (Chinese)
/ g : D N * N ’
l

WY omun BRES BSRET
XFHAXEE

CIES

Y1k ev7 | C TOPARS

WOALoRER | F 7T =28XH8l= REZ A = BB HE 2 2okl

201244 H25H HH
IR = — 2 2B}
WA R A % it Dt
ZIEBEETS S, WIS RAE Lk,

PR Tl & B YL B il sh, Zott (BRI EREGE 322, 6km) @ IhTwE LA
A, 200 149 H, Bkl k Dmichrits @) hErE (EBNEERE) ol shz L. ZOHEES 2
2. 9km.
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Date: 2005 S5ep 1 02:23:28 UT

The moon’s endless dance

As the Earth and moon orbit the sun together,
the pattern of day and night on the lunar
surface constantly changes. We refer to the
percentage of illumination on the visible face
of the moon as the moon’s “phase.” There are
8 major named phases that have been known

throughout human history. MOON'S “NEAR" SIDE, MOON'S “FAR" SIDE,
VISIBLE FROM EARTH HIDDEN FROM EARTH

LAST QUARTER

WANING

CRESCENT AS SEEN
@L FROM EARTH
‘f,‘/. ‘

oo oo 1WHEH =29.63H
Y B

1st QUARTER

SOURCE: NASA

http://www.space.com/62-earths-moon-phases-monthly-lunar-cycles-infographic.html
http://ja.wikipedia.org/wiki/¥H%E B
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MOON CALENDAR 2025
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[ ANRZEXNDE ZUTBATETNSMAICBFREEL TS, 17 - /—RNIVEDOFERERENITONC.

Biology Prize

https://improbable.com

https://www.youtube.com/watch?v=ugaRMo-XQw8
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2025FEHHAEAD Ig NobelEZE

XK

=58
B

The late Dr. William

. Bean [USA]

Marcin Zajenkowski and Gilles Gignac
[POLAND, AUSTRALIA, CANADA]

Julie Mennella and Gary Beauchamp

[USA]

Daniele Dendi, Gabriel H. Segniagbeto,

Roger Meek, and Luca Luiselli,
[NIGERIA, TOGO, ITALY, FRANCE]

Tomoki Kojima, Kazato Oishi, Yasushi

Rotem Naftalovich, Daniel

and Frank Greenway [USA,

Matsubara, Yuki Uchiyama,
-ukushima, Naoto Aoki, Say Sato, _
Tatsuaki Masuda, Junichi Ueda, Hiroyuki
Hirooka, and Katsutoshi Kino

Yoshihiko

Naftalovich,

ISRAEL]

Fritz Renner, Inge Kersbergen, Matt
Field, and Jessica Werthmann [THE
NETHERLANDS, UK, GERMANY ]

Vikash Kumar and Sarthak Mittal [Indial

Francisco Sanchez, Mariana Melcon,
Carmi Korine, and Berry Pinshow

[COLOMBIA, ISRAEL ARGE
(GFRMANY 11K TTALY_1ISA

Giacomo Bartolucci, Daniel
Busiello, Matteo Clarch| Al

NTINA,
PORTI IGAI

Maria

berto

Corticelli, Ivan Di Terlizzi, Fabrizio

Olmeda. Davide Revianas. and Vincenzo
https://improbable.com/ig/winners/#ig2025

2024/9/12

XK

1

=
=

for persistently recording and analyzing the rate of growth of one of
his fingernails over a period of 35 years.

for investigating what happens when you tell narcissists — or anyone
else — that they are intelligent.

for studying what a nursing baby experiences when the baby’s
mother eats garlic.

for studying the extent to which a certain kind of lizard chooses to
eat certain kinds of pizza

for their experiments to learn whether cows painted with zebra-like
striping can avoid being bitten by flies

for experiments to test whether eating Teflon [a form of plastic more
formally called “polytetrafluoroethylene™] is a good way to increase
food volume and hence satiety without increasing calorie

for showing that drinking alcohol sometimes improves a person’s
ability to speak in a foreign language.

from an engineering design perspective, how foul-smelling shoes
affect the good experience of using a shoe-rack.

for studying whether ingesting alcohol can impair bats’ ability to fly
and also their ability to echolocate.

for discoveries about the physics of pasta sauce, especially the phase
transition that can lead to clumping, which can be a cause of
unpleasantness.

6/
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The late Dr. William

S R SOV BNTANER oM FYYRME—FS TRVWAILE—H BBV S5 58 S BN ERE

lhejlennetla and Gary Beauchamp @ AN YO ERNTE S (RAPDOFRSE v ADERT S EHZE
Daniele Dendi, Gabriel H. Segniagbeto, _ . e \
Roger Meek, and Luca Luiselli, HDEDMATHRHDEOET Z2ENEITAVHFHAUTERDIHNZHE

[NIGERIA, TOGO, ITALY, FRANCE]

Tomoki Kojima, Kazato Oishi, Yasushi

Matsubara, Yuki Uchiyama, Yoshihiko . . e _ _ _
~ukushima, Naoto Aoki, Say Sato,  HEIUNIOVIRICEDRENIHFO>TC RN EZRUZESR
Tatsuaki Masuda, Junichi Ueda, Hiroyuki

Hirooka, and Katsutoshi Kino

| | I OU(LYERICIRUT RS ILAOTEL VI RSN Z—ED TSR F V) ER
A N Ly W8 7 Y= e A2 AO RS T L RNIDA S HUIAY T AR E R

RiENME DD =K
Fritz Renner, Inge Kersbergen, Matt — . _
Field, and Jessica Werthmann _ [THE PIVI=IVZB RO ENEE CERIRADNEERDICEN DD EERL
NETHERLANDS, UK, GERMANY]

Vikash Kumar and Sarthak Mittal [Indial TF§fiizZ0ithk<ESIFERRICKTVEHNE SRIETEIMETITETTF1IDE IS TR

Francisco Sanchez, Mariana Melcon

Carmi Korine, and Berry Pinshow ZIVI—=IVERANIDEUDRITEEA IO —0OT—I3 8 NZEROYCERHIMNED

[COLOMBIA, ISRAEL ARGENTINA, MM
(GFRMANY 11K TTALY_1ISA PORTIIGAI

Giacomo Bartolucci, Daniel Maria

Busiello, Matteo Ciarchi, Alberto INZAZY—ADIBEE., ELICETRIT SDREAICRDBERZSITRCIMHEBBICDOVLWTORERR

Corticelli, Ivan Di Terl|ZZ|, Fabrizio
Olmeda. Davide Revianas. and Vincenzo

https://improbable.com/ig/winners/#ig2025

T
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RESEARCH ARTICLE

Cows painted with zebra-like striping can

. . P <0.0001 P <0.0001
avoid biting fly attack 160
2]
_ ©
Tomoki Kojima®'*, Kazato Oishi®*, Yasushi Matsubara'*, Yuki Uchiyama'¥, ) g ® 140 l
Yoshihiko Fukushima'¥, Naoto Aoki'#, Say Sato'#, Tatsuaki Masuda'*, Junichi Ueda'>*, = g
Hiroyuki Hirooka®*, Katsutoshi Kino'* S = 120 l
Q0
1 Animal Husbandry Division, Aichi Agricultural Research Center, Nagakute, Aichi, Japan, 2 Laboratory of N _é’ 1 OO
Animal Husbandry Resources, Division of Applied Biosciences, Graduate School of Agriculture, Kyoto g o
University, Kyoto, Japan, 3 Aichi Veterinary Association, Nagoya, Aichi, Japan = O 80
(@)}
©
@® These authors contributed equally to this work. ..% -
¥ These authors also contributed equally to this work. e © 6 O ]
* tomoki_kojima @ pref.aichi.lg.jp w— D v
o 7
g v 40
I _g o
e 20
'.) Abstract 5 £
%f;%c;gt égr Experimental and comparative studies suggest that the striped coats of zebras can prevent CONT B&\W
biting fly attacks. Biting flies are serious pests of livestock that cause economic losses in ani- Treatment?
mal production. We hypothesized that cows painted with black and white stripes on their
body could avoid biting fly attacks and show fewer fly-repelling behaviors. Six Japanese
Black cows were assigned to treatments using a 3 x 3 Latin-square design. The treatments b
& AV S e P <0.0001 P <0.0001
OPEN ACCESS were black-and-white painted stripes, black painted stripes, and no stripes (all-black body 60
Citation: Kojima T, Oishi K, Matsubara Y, surface). Recorded fly-repelling behaviors were head throw, ear beat, leg stamp, skin twitch, (@)
Uchiyama Y, FukushimaY, Aoki N, et al. (2019) and tail flick. Photo images of the right side of each cow were taken using a commercial digi- g I
Cows painted with 26bra-ike striping can avoid tal camera after every observation and biting flies on the body and each leg were counted o~ 90
biting fly attack. PLoS ONE 14(10): e0223447. . e . % c
https://doi.org/10.1371/journal pone.0223447 from the photo images. Here we show that the numbers of biting flies on Japanese Black Qg i
) o . cows painted with black-and-white stripes were significantly lower than those on non- < 40 7,
Editor: Juan J. Loor, University of lllinois, UNITED . . . ) . . — - /
STATES painted cows and cows painted only with black stripes. The frequencies of fly-repelling — O
) behaviors in cows painted with black-and-white stripes were also lower than those in the 8 g 30
Received: June 6, 2019 . . o O
non-painted and black-striped cows. These results thus suggest that painting black-and- : -
Accepted: September 20, 2019 white stripes on livestock such as cattle can prevent biting fly attacks and provide an alterna- o 20
Published: October 3, 2019 tive method of defending livestock against biting flies without using pesticides in animal a oe
Copyright: © 2019 Kojima et al. This is an open production, thereby proposing a solution for the problem of pesticide resistance in the % O
access article distributed under the terms of the environment. ) % 1 O
Creative Commons Attribution License, which g c
permits unrestricted use, distribution, and Lt 8 O 4
reproduction in any medium, provided the original CONT B &W

author and source are credited.

Treatment?

s R

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0223447
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Eliska Prochazkova, Elio Sjak-Shie,

Friederike Behrens, Daniel Lindh, and
Mariska Kret

Eric Martinez, Francis Mollica, and Edward
Gibson

Biology: Solimary Garcia-Hernandez and
Glauco Machado

Marcin Jasinski, Martyna Maciejewska,
Anna Brodziak, Michat Gérka, Kamila
Skwierawska, Wiestaw Jedrzejczak,
Agnieszka Tomaszewska, Grzegorz Basak,
and Emilian Snarski
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Peter de Smet and Nicholas Hellmuth

~rank Fish, Zhi-Ming Yuan, Minglu Chen,
_aibing Jia, Chunyan Ji, and Atilla Incecik

Junhui Wu, Szabolcs Szamadd, Pat Barclay,
Bianca Beersma, Terence Dores Cruz,
Sergio Lo Iacono, Annika Nieper, Kim
Peters, Wojtek Przepiorka, Leo Tiokhin and
Paul Van Lange

Alessandro Pluchino, Alessio Emanuele
Biondo, and Andrea Rapisarda

Magnus Gens
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